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© Security document 



© A security document has security printing formed as a moire pattern of two superimposed sets of generally 
parallel lines. In each line set the line spacing varies progressively along the length of the lines so that each line 
set has one or more areas in which the line frequency is low and individual lines can be seen with the naked 
eye, and one or more further areas of high line frequency in which individual lines can only be readily 
distinguished by using magnification. Furthermore, the thickness of each line varies progressively between 
relatively large and relatively small values corresponding respectively to the areas of low and high line 
frequency, the ratio of line spacing to line thickness being approximately constant so that the colour or tonal 
density of the security printing is approximately uniform. 

3 For additional security the individual line sets are printed in inks of which the colours can be differentiated 
by the naked eye but not by a reproducing machine used for counterfeiting. One or both of the line sets may 
additionally or alternatively be printed in an ink having an anti-fraud characterstic such, for example, as water- 
^fugitivity, solvent-sensitivity or UV fluorescence. 
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SECURITY DOCUMENTS 



This invention relates to security documents, that is to say, documents such as cheques, bank notes, 
bankers drafts, etc. which have anti-counterfeiting features provided by security printing. * 

For security documents it is well known to use moire patterns which are interference fringes arising 
from two sets of ganeraily parallel lines, the line sets being superimposed upon one another with their lines 

5 intersecting and mutually inclined at a small angle. 

Such moire patterns have hitherto provided a satisfactory degree of security against counterfeiting, but 
developments in the technical apparatus available to the counterfeiter (for example, colour photocopiers) 
have rendered them increasingly less secure. The present invention therefore seeks to improve the security 
provided by moire patterns, and accordingly provides, according to the first aspect, a security document. 

io which is printed with a moire pattern formed of first and second sets of intersecting lines arranged to form 
one or more moire effect interference fringes, wherein the lines of at least one of the line sets vary 
progressively in thickness along their length. 

For additional security one or both of the sets of lines may be printed in inks having anti-fraud 
characteristics. The anti-fraud characterstics (where provided) of the two inks may differ, or they may be the 

is same; for example, one set of lines may be printed in a solvent-sensitive ink and the other in a water- 
fugitive ink. As another possibility, one or both sets of lines may be printed in an ink so as to be visually 
distinguishable only under special lighting for example, under ultra-violet (UV) light 

According to a preferred feature of the invention, in at least one, and preferably both, of the sets of lines 
of the moire pattern the line frequency of the line set, that is to say, its number of lines per unit of 

20 transverse distance, is varied to provide an area or areas of the document in which the lines of the set have 
a relatively high line frequency and so are closely packed and difficult or impossible to distinguish with the 
naked eye. and a further area or further areas in which the lines have a relatively low line frequency and so 
are sufficiently spaced to be individually seen; preferably with such an arrangement the thickness of each 
line of the said line set is varied generally in accordance with the line frequency, the line thickness being 

25 relatively large in the said area or areas of low line frequency and being relatively small in the said area or 
areas of high line frequency. It is preferred that in each line set the ratio of line thickness to line frequency 
should be approximately constant so as to create a substantially uniform colour or tone density over the 
area of the moire pattern; moreover, the line thicknesses and the spacing of the two line sets may 
advantageously be generally in spatial correspondence so that the said area or areas of high or low line 

30 m frequency of the two sets are coincident 

In accordance with the invention from a second aspect there is provided a security document which is 
printed with a moire pattern formed of first and second sets of intersecting lines arranged to form one or 
more moire effect interference fringes, wherein the line sets are printed in respective colours which can be 
differentiated visually but which are difficult or Impossible to differentiate by machine for reproduction in a 

35 counterfeiting operation. 

Applicants believe that a combination of the two aspects of the invention which are defined above can 
be particularly advantageous, and in accordance with a third aspect of the invention there is accordingly 
provided a security document, which is printed with a moire pattern formed of first and second sets of 
intersecting lines arranged to form one or more moire effect interference fringes, wherein the line sets are 

40 printed in respective colours which can. be differentiated visually but which are difficult or impossible to 
differentiate by machine for reproduction in a counterfeiting operation, in each line set the line frequency 
being varied to provide the line set with an area or areas in which the lines have a relatively high line 
frequency and so are closely packed and difficult or impossible to distinguish with the naked eye, and a i 
further area or areas in which the lines have a relatively low line frequency and so are sufficiently spaced to 

45 be individually seen, each line having a thickness which varies generally in accordance with the line ^ 
frequency so that in a said area or said areas of low line frequency the line thickness is relatively large and 
in a said area or said areas of high line frequency the line thickness is relatively small. 

In order that the invention may be more fully understood an embodiment thereof will now be described, 
by way of example, with reference to the accompanying diagrammatic drawing which shows an area of 

so security printing having a moire pattern in accordance with the invention. For illustration purposes the 
security printing is shown enlarged by a factor of approximately two. 

Referring now to the drawing, there is shown an area 10 of security printing which is to be understood 
as being formed on a security document such as a cheque. For the purposes of illustration the area is 
shown as being rectangular, but it may of course be of any desired shape and it may cover all or only part 
of the security document; moreover, it may itself be part of a larger area of security printing. 
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Over the area 10 the security printing has a moire pattern formed by two line sets or grids 18, 20 which 
are superimposed on one another. Each line set is formed of a plurality of generally parallel but irregularly 
curved, fine lines which are printed by conventional methods on the substrate of the security document 
(which is typically of paper). 

5 For the purposes of illustration the drawing shows three typical and mutually adjacent lines of the first 
line set 18, as they appear within the area 10. The lines are identified by the reference numbers 18A, 18B 
and 18C respectively, with the line 18B intermediate the other two lines. Also shown are portions of some of 
the lines of the second line set 20 in the locality of the lines 18A, 18B and 18C, and it will be understood 
that because of curvature and relative positions the lines of the two line sets will make small and varied 

io angles at the intersections between them over the area of the security printing; in known manner the lines of 
the two sets therefore interfere with one another to form moire effect interference fringes. 

In the drawing three groups of portions of the lines of the line set 20 are shown; a first group has its 
four lines referenced 20A, 20B, 20C and 20D, a second has its four lines referenced 20A', 20B\ 20C, and 
20D\ and the third has its four lines referenced 20A*. 20B', 20C and 20D'. Depending on the configuration 

;s of the line set 20, these line portions may form parts of the same lines, or they may be separate from one 
another. 

From the representation of the line set 18 provided by the lines 18A, 18B and 18C it will be understood 
that in each line set 18, 20 the spacing between adjacent lines varies progressively along the line length; 
thus the lines 18A, 18B and 18G of the line set 18 are seen to have a relatively wide spacing at the left 

20 hand end of the area 10, and a relatively small spacing at its right hand end. 

The line frequency of each line set 18, 20, that is to say, its number of lines per unit of transverse 
distance on the security printing, therefore varies progressively over the area of the security printing 
between relatively high and relatively low values, these values corresponding respectively to the lowest and 
highest values of the line spacing of that line set. In the drawing the three areas shown for the intersection 

25 of the lines of the line set 20 with the lines 18A, 18B and 18C are ringed and denoted by the reference 
numerals 22A, 22B and 22C in ascending order of line frequency of the line set 18. 

The relatively high value of line spacing of each line set 18, 20 is selected to give one or more areas of 
the security printing in which the lines of the set are sufficiently spaced to be individually seen by the naked 
eye, whereas the relatively low value of the line spacing is selected to give one or more areas in which the 

30 lines are closely packed and difficult or impossible to distinguish with the naked eye. Because of the 
progressive variation of the line spacing along the length of each line, the line frequency of the respective 
line set therefore changes progressively between these two extremes. It is therefore to be understood that 
at the left hand end of the lines 18A, 18B and 18C, for example within the ringed area 22A, the lines of the 
tine set 18 are easily visible by, and distinguishable with, the naked eye; at the right hand end however, for 

as example within the ringed area 22C, the lines of the line set 18 are closely spaced and cannot easily be 
visually distinguished except with magnification. 

The line set 20 similarly has areas of high and low line frequency, and in the security printing 10 these 
are made to coincide with the areas of high and low line frequency respectively of the line set 18. Thus the 
ringed areas 22a, 22b and 22c respectively denote areas of low, medium and high line frequency of both of 

40 the line sets 18, 20. 

In addition to the line frequency variations described above, each line set 18, 20 is also subject to 
thickness variations of its individual lines. As will be evident from the lines 18A. 188 and 18C, in each line 
set the line thickness varies progressively, generally in accordance with the line spacing; thus, the 
maximum line thickness corresponds to the maximum line spacing (and the minimum line frequency), and 

45 the minimum line thickness corresponds to the minimum line spacing. Furthermore, the thickness variation 
of each line is such that the ratio of the line thickness to the line spacing is maintained substantially 
constant. The line thickness variation thus provides additional anti-counterfeiting security in its own right, 
whilst accentuating the visibility of the lines in the areas of low line density and providing good line 
definition in the areas of high line density; furthermore the variation of the line thickness, which is generally 

50 in inverse relation to the line frequency, gives the area 10 of security printing a uniformly dense colour or 
tonal appearance. 

Typical values of line frequency and line thickness are, respectively, 4 lines mm" 1 and 0.075 mm in the 
areas of high line frequency, and 0.5 lines mm"' and 0.5 mm in the areas of low line frequency. 

A further anti-counterfeiting feature of the security printing 1 0, which is not apparent from the drawing, 
55. is the printing of the two line sets 18, 20 in respective inks the spectral characteristics of which are such 
that they can be differentiated visually but are difficult or impossible to differentiate by machine for 
reproduction in a counterfeiting operation; in particular, the inks are not reproduced authentically using 
■- colour copying machines. The table below defines two pairs of such inks which Applicants have found to be_ 
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10 



effective. The inks are .defined in accordance with the CIELAB (1976) colour space. 

Measurement conditions related to sphere geometry and included the specular but excluded the UV 
components. Colormetric data was specified for the 10° standard observer and a D 65 light source. 

L C a 

PAIR 1 Ink (a) 82.13 18.56 336.91 

Ink (b) 78.72 17.12 326.78 
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PAIR 2 Ink (a) 84.80 12.57 179.37 

15 Ink (b) 80.92 13.16 205.53 

As a further security measure one or both of the inks used for printing the line sets 18, 20 may have an 
anti-fraud characterstic such, for example, as solvent-sensitivity or water-fugitivity. The same characterstic 
may be used for the two inks, or differing characterstics may be used. Amongst the possible combinations 
are:- 

(1) Both inks water-fugitive. 

(2) Both inks solvent-sensitive. 

(3) One ink water-fugitive, the other ink solvent-sensitive. 

(4) One or both inks UV-fluorescent, but invisible in daylight or normal artificial light. 
Although preferred, it is not essential to the Invention that the various anti-counterfeiting features which 

are incorporated in the described embodiment should be used in combination. Within the scope of the 
invention, therefore, are security documents printed with a moire pattern of which the thickness and spacing 
of its line are conventional, but of which the two inks used for printing the two line sets have spectral 
characterstics satisfying the criteria given above for the inks of the line sets 18. 20. Likewise, the invention 
includes moire patterns having their line sets printed in conventional inks but using a progressively varying 
line thickness spacing. 

Furthermore, although it is preferred that line thickness variation (where provided) should be accom- 
panied by corresponding line spacing variation as described, this is not essential. Conversely, line spacing 
variation may be used alone, that is to say, not in combination with line thickness variation. 

Although in the described embodiment the lines of the two line sets 18, 20 are represented as being 
continuous and subject only to relatively large scale variation, within the scope of the invention are moire 
patterns having lines which are discontinuous and/or are subject to small-scale variation in addition to any 
large scale variations. Thus, the lines may be formed of alphanumeric characters forming, for example, the 
to name of a clearing bank; the characters may be separate or conjoined. 

Whilst it has been described above in relation to pairs of line sets which are superimposed so as to 
form interference fringes by the moire effect, the invention may extend to line sets which are used singly in 
their own right and in which the line thickness and/or the line spacing are progressively varied. 
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Claims 

1. A security document which is printed with a set of generally parallel lines of which the thickness 
varies progressively along their length. 

2. A security document, which is printed with a moire pattern formed of first and second sets of 
intersecting lines arranged to form one or more moire effect interference fringes, wherein the lines of at 
least one of the line sets vary progressively in thickness along their length. 

3. A security document which is printed with a moire pattern formed of first and second sets of 
intersecting lines arranged to form one or more moire effect interference fringes, wherein the line sets are 
printed in respective colours which can be differentiated visually but which are difficult or impossible to 
differentiate by machine for reproduction in a counterfeiting operating. 
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4. A security document which is printed with a moire pattern formed of first and second sets of 
intersecting lines arranged to form one or more interference fringes, wherein the spacing of the lines of at 
least one of the line sets varies progressively along the length of the lines. 

5. A security document according to any preceding claim, wherein at least one of the line sets is 
5 printed in an ink having an anti-fraud characterstic. 

6. A security document according to Claim 5, wherein at least one of the line sets is printed in a water- 
fugitive ink. 

7. A security document according to Claim 5, wherein at least one of the line sets is printed in a 
solvent-sensitive ink. 

w 8. A security document according to any preceding claim, wherein at least one of the line sets is 
printed in an ink which is fluorescent to ultra-violet light but which is invisible in daylight or normal artificial 
light. 

9. A security document according to Claim 5, wherein one of the line sets is printed in a water-fugitive 
ink and the other is printed in a solvent-sensitive ink. 
is 10. A security document according to any claim of claims 1 to 3, wherein the lines of both of the first 
and second line sets vary progressively in thickness along their lengths. 

11. A security document according to Claim 1, Claim 2 or claim 10, wherein the line frequency of the or 
each line set is varied to provide the line with an area or areas in which the lines of the line set have a 
relatively high line frequency and so are closely packed and difficult or impossible to distinguish with the 

20 naked eye, and a further area or further areas in which the lines of the line set have a relatively low line 
frequency and so are sufficiently spaced to be individually seen. 

12. A security document according to Clam 11, wherein the thickness of each line of the or each said 
line set is varied generally in accordance with the line frequency, the line thickness being relatively large in 
the said area or areas of low line frequency and being relatively small in the said area or areas of high line 

25 frequency. 

13. A security document according to Claim 10, wherein the line frequency of each line set is varied to 
provide the line set with an area or areas in which the lines of the line set have a relatively high line 
frequency and so are closely packed and difficult or impossible to distinguish with the naked eye, and a 
further area or further areas in which the lines of the line set have a relatively low line frequency and so are 

30 sufficiently spaced to be individually seen, the thickness of each line being varied generally in accordance 
with the line frequency and being relatively large in the said area or areas of low line frequency and being 
relatively small in the said area or areas of high line frequency, the said area or areas of high and low line 
frequency being generally in correspondence as between the line sets. 

14. A security document, which is printed with a moire pattern formed of first and second sets of 
35 intersecting lines arranged to form one or more moire effect interference fringes, wherein the line sets are 

printed in respective colours which can be differentiated visually but which are difficult or impossible to 
differentiate by machine for reproduction in a counterfetiting operation, in each line set the line frequency 
being varied to provide the line set with an area or areas in which the line have a relatively high line 
frequency and so are closely packed and difficult or impossible to distinguish with the naked eye, and a 
40 further area or areas in which the lines have a relatively low line frequency and so are sufficiently spaced to 
be individually seen, each line having a thickness which varies generally in accordance with the line 
frequency so that in a said area or said areas of low line frequency the line thickness is relatively large and 
in a said area or said areas of high line frequency the line thickness is relatively small. 

45 



so 



55 



5 



0 279 526 




